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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).
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GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
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Modal verbs terminology
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"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 28.526 version 14.0.0 Release 14 3 ETSI TS 128 526 V14.0.0 (2017-05)

Contents
Intellectual Property RIGNES.... ..ot e e b e 2
01 Yo (o ST 2
AV TeTo = L= g oS = 011 070] oo | OSSPSR 2
1= 11 o TSRS 5
1100 [ Tox A o] o S 5
1 o0 0 SR 6
2 REFEIBINCES ......cee ettt a bt bt e et et e s et et e st e be et e s b e be st et e e e neenenneabeneens 6
3 Definitions and aDbrEVIBLIONS...........oieeereeese et te e steereentesneeneeseesneeneeseeenes 6
31 D= T 0T (0] PSRRI 6
3.2 ADDIEVIBLIONS ...ttt b bt a e e e e b e sh e e b e e Rt ehe e s s e ee e b e sheeb e e Rt e R e et e e e bt sheebeeneeneennen 7
4 Lifecycle Management PrOCEAUIES ...........eccueiuieeerieieeie st ete st s e et st eeste e stesreetesreeseestesaeessesreenneseeenes 7
4.1 FEFOOUCTION ...ttt b ettt et h bt ekt e st e e e b sh e eb e e bt eh e eb e s Rt eh e e e en b e besn e ke saeebenneennennen 7
4.2 VINF INSLANCE PrOCEUUIES ... eeiueeieeeieeesteeste et eeteeteesteesteeteetesseesseesseesaeesseesseeseeaseaaseenseenseensesnsesneesneesseesanensennseans 7
42.1 VALl Lo 1= 0 ) F T G (== (o o USSR 7
422 RV LTS = = (o o USSR 7
4221 VNF instantiation DY EM FEOUESE.........cciiiiiiiieeetereeeete ettt sttt st et s ebe e ene 7
4222 VNF instantiation as part of NS update initiated through OS-Ma-nfyo...........cccoereiininciinennceeeee 8
4223 Provide IP address of the managing EM in VNF instantiation ... 9
4224 Query VNF instance information through Ve-VNfm-€mM ..........cooeiieiiccece e 11
4.2.3 RV o= oo P RSPS 12
4231 Scale VNF instance initialed DY EM .......ocooiiiiiecece ettt ettt nnees 12
4.2.3.2. Scale VNF instance to alevel initiated DY EM..........c.ooveiieiieice et 12
4.2.3.3 VNF scaling as part of NS scaling initiated through OS-Ma-nfyo .........ccccveceeiiiinncn e 13
424 VINF iNSEANCE tEIMINGLTON.......eiuieieiiie ettt st bbb et e e et b nbe et ene e e e e s 14
4241 VNF termination DY EM FEQUESL..........coiiiiiiirie ittt 14
4242 VNF termination by removing VNF instance from NS ... 14
4.2.5 Notifications about VNF [ifeCyCle ChaNGES ..........coveiiiiiiieeee e 15
4.2.6 Autoscaling enabliNg/diSADITING..........eeiiriie e 16
4.2.6.1 Autoscaling enabling/disabling initiated through Ve-VNfm-em ..o 16
4.2.6.2 Autoscaling enabling/disabling through OS-Ma-nfvo ..........cccciiiriiiiiiee e 16
4.2.7 Subscribing to VNF lifecycle change notifications through Ve-Vnfm-em.........cccceoveveceneneececcie s 16
4.2.8 3GPP network function software update when application software is part of VNF Package and
synchronization of VNF instance information is performed through Os-Ma-nfvo.........cccccccccvevvvciniennnns 17
4.3 VINF PaCKagE PrOCEUUIES ........eceeieeesteecteeteeieettesee e e steeteseesreesseeteesseaseesseesseeteentesneesaeesseesaeenseenseeneesnsensenssnns 17
43.1 VNF package ON-B0arding..........c.oeueiieiieiiesese ettt e s re e steeae e e sneesseenteeneeenaesneesnaesnens 17
432 VINF PaCkage €Naling ........ccccieiieiicese sttt e st e et e entesneesneesseenseenteenaesnennnnesnens 18
4.3.3 VNF Package diSAlING .....c.coiiiiiiiieies et bbb 18
434 VNF PaCKBGE TEIELING ....c.veeeeetiieiiitieet sttt bbbt et b bbb 19
4.35 ADOIt VINF PaCKagE GBI ELION ......c.couiiieieiiieiiet et bbbttt 19
4.3.6 WV NF PaCKBOE QUEIYING ... ecueteeeieeterteiesie sttt ettt she bttt be et b bbb e e bt b e e e st b e e st eb et st ebe b e 19
4.3.7 FEICH VINF PACKBOE ...ttt bttt bt b et b bbb 20
4.3.8 Notify operation on VNF Package management interfaCe..........ccvvevreceiceesiese e 20
439 Subscribe operation on VNF Package management interface .........cooevvevvecvsceeseese e 21
4.3.10 Fetch on-boarded VINF Package artifaCtS..........ccueieeie ittt 21
4.4 NS INSLANCE PIrOCEUUIES. ... .eeeueeeteeieesteesieeteseeseesteeste e teeteeseessaesteesseeteesesneesseesseesseenteenseeseesseesseessensseensenneennes 22
441 NS INSEANCE INSEANTTALION ...ttt ettt et b et eae et e e e e e e e se e besresbe e e enneneeas 22
442 NS INSLANCE TEIMINGLION.......etete ettt se bbbttt e e e e et se e bt s bt ehees e e e e e e e e ne e besresbe e e ennennens 23
443 NS INSEANCE QUETYING. .. eveeeneeterteeete ettt ettt sttt sb e e ie b e it b e st e bt b e se e bt s b e seehe b e se e st ebe st ebess et ebe st e e ebenbe e 23
4431 Query NSinstance information through OS-Ma-nfV0........cccoiriiiiiiieeniee s 23
4.4.4 NS INSEANCE SCAIING. ...ttt sttt b et b e bt b e s b e b e bt e bt s et e b e s b et ebe s b et b e b 24
445 NS INSEANCE UPBLING ...+ttt bttt st bbbt b e bbbt b e st et b b et b b 25
4451 NS update to associate an NS instance to a different NSD VEIrSION.........cccovevrereienenecc s 25
4452 Modifying VNF instance information through OS-Ma-nfvo...........cccceiiriiniinincneseese e 25

ETSI



3GPP TS 28.526 version 14.0.0 Release 14 4 ETSI TS 128 526 V14.0.0 (2017-05)

4453 Modifying VNF instance configuration through OS-Ma-nfvo .........cccceceviceiceeiceseeseceee e 26
4.4.6 Subscription regarding NS Instance lifecycle Changes.........coov e 27
447 Create NS INSANCE IABNLITIEN ..o bbbttt b bt e e 27
448 Delete NS INSEANCE FAENTITIEN .....ecuiieieeeee e bbbt sr bbb e e e 28
4.4.9 Procedure for the Notify operation for notificationStoO NM ........cooveiiiieiiceerece e 28
45 NS DesCriptor (NSD) PrOCEAUIES.........ccueeiiieeeeeeseesteesteeteestestaesee s e e stesstesaesseesseesseenseassesseasseesseessennseesesnensnes 29
451 NSD ON-B0BITING ...ttt bbbt bbb bt b e se et b s bbb b b 29
4.5.2 N ST 0o [T oo OO P TSRV 29
453 INSD diSBIIING. ...ttt bbbt b et b bt b e b b et b et b bt b b 30
454 INSD QUEIYING -ttt ettt ettt et b et b e et b e et h e e e st b e se e st e b e s e e ae e b e s e e st ebene e Rt e b e se e st ebenb et ebe s b et eb e b e e 30
455 N IS 20 1= = o o S RRSRN 31
45.6 N IS T oo = ] o [OOSR 31
457 Subscribe to NSD change NOtHfICALIONS .........cccuvieiiiereee et aesnee s 32
458 Notify operation for NSD management ChanQES ..........cocv e et 32
4.6 L I L B o000 o U = 33
46.1 L I LI I oo 7= o (1 oo 33
4.6.2 L AL D oo = oo ST STSS 34
46.3 L N T 0 L= (o o P RRSRN 34
4.6.4 PINFD QUEIYING ..ttt ettt sttt sttt b et h e bbbt b e s b e e h e e b se e bt e b e ne e bt e b e s e e bt s e st e b e ne et eb e s b et eb e b e e 34
Annex A (informative): ChangE NiIStOrY ....ccuiiiceece e e st 36
[ TS 0] Y PSP SRSSRT 37

ETSI



3GPP TS 28.526 version 14.0.0 Release 14 5 ETSI TS 128 526 V14.0.0 (2017-05)

Foreword
This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family covering the 3" Generation Partnership Project Technical Specification
Group Services and System Aspects, Telecommunication Management; as identified below:

TS28.525: Telecommunication management; Life Cycle Management (LCM) for mobile networks that include
virtualized network functions; Requirements.

TS28.526: Telecommunication management; Life Cycle Management (LCM) for mobile networks that
include virtualized network functions; Procedures.

TS28.527: Telecommunication management; Life Cycle Management (LCM) for mobile networks that include
virtualized network functions; Stage 2.

TS28.528: Telecommunication management; Life Cycle Management (LCM) for mobile networks that include
virtualized network functions, Stage 3.
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1

Scope

The present document specifies the Life Cycle Management (LCM) procedures for mobile networks that include
virtualized network functions, which can be part of EPC or IMS.

2

[1]
[2]

(3]
[4]
5]
(6]
[7]

(8]

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3GPP TS 28.500: "Management concept, architecture and requirements for mobile networks that
include virtualized network functions'.

3GPP TS 28.525: "Life Cycle Management (LCM) for mobile networks that include virtualized
network functions; Requirements”.

ETSI GSNFV-IFA008 V2.1.1 (2016-10) "Network Function Virtualization (NFV); Management
and Orchestration; Ve-Vnfm Reference Point - Interface and Information Model Specification”.

ETSI GSNFV-IFA013 V2.1.1 (2016-10) "Network Function Virtualization (NFV); Management
and Orchestration; Os-Ma-nfvo Reference Point - Interface and Information Model Specification”.

3GPP TS 32.508: "Telecommunication management; Procedure flows for multi-vendor plug-and-
play eNode B connection to the network".

3GPP TS 32.532: " Telecommunication management; Software management (SwM); Integration
Reference Point (IRP); Information Service (1S)".

ETSI GSNFV-IFA011 V2.1.1 (2016-10) "Network Function Virtualization (NFV); Management
and Orchestration; VNF Packaging Specification”.

3

3.1

Definitions and abbreviations

Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], 3GPP TS 28.500 [2]
and the following apply. A term defined in the present document takes precedence over the definition of the same term,
if any, in 3GPP TR 21.905 [1] or in 3GPP TS 28.500 [2].
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3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TS 28.500 [2] and the
following apply. An abbreviation defined in the present document takes precedence over the definition of the same
abbreviation, if any, in 3GPP TR 21.905 [1] or in 3GPP TS 28.500 [2].

4 Lifecycle Management procedures

4.1 Introduction

The procedures listed in clause 4, as some of al the possibilities, are not exhaustive.

4.2 VNF Instance procedures

421 VNF Identifier creation

Figure 4.2.1-1 depicts the procedure of VNF instance identifier creation initiated through Ve-V nfm-em reference point
(seeclause 7.2.2 of GSNFV-IFA008 [4])

1. EM sendsto VNFM a CreateVnfldentifier Request with parameter vnf di d, vnf | nst anceNane and
vnf |l nst anceDescri pti on to create aVNF instance identifier (vnf | nst ancel d) and an associated
instance of an Ns| nf o information element (see clause 7.2.2.2 of GS NFV-IFAQ08 [4]).

2. VNFM sendsto EM a CreateVnfl dentifierResponse with parameter vnf | nst ancel d identifying the instance
identifier of the VNF has been created (see clause 7.2.2.3 of GS NFV-IFA008 [4]).

3. VNFM sendsto EM aNotify (see clause 7.3.3 of GS NFV-IFAQ08 [4]) carrying
VnfldentifierCreationNotificationinformatione&ement with attributevnf | nst ancel d to
indicate the VNF instance identifier creation (see clause 9.5.7 of GS NFV-IFA008 [4]).

EM VNFM

1. CreatesV nfldentifierRequest

>

2. CreateV nfldentifierResponse

d
<

3. Notify

1
l

Figure 4.2.1-1 Procedures of VNF identifier creation

4272 VNF instantiation

4221 VNF instantiation by EM request

Figure 4.2.2.1-1 depicts a procedure of VNF instantiation by EM request. It is assumed that EM has subscribed to
receive the VNF lifecycle change notification from VNFM. As aresult of this procedure, the new VNF instance is not
associated to any NS (see NOTE in clause 7.2.3.4in [4]).

1. EM sends CreateVnfRequest to VNFM with vnf Descri pt or | d, vnf | nst anceNamne, and
vnfl nst anceDescri pti on to createthe VNF identifier (see clause 7.2.2 [4]).

ETSI
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2. VNFM sends CreateVnfResponse to EM with vnf | nst ancel d to indicate the creation of a new instance of a
VNF information element (see clause 7.2.2.3 [4]).

3. EM sends InstantiateVnfRequest to VNFM with input parameters, listed in clause 7.2.3.2 [4] to instantiate a
VNF (seeclause 7.2.3 [4]).

4. VNFM sends InstantiateVVnfResponse with | i f ecycl eOper ati onCccur rencel d to EM (see clause 7.2.3.3
[4D).

5. VNFM send a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i fi cati on information
element to EM with attributesvnf | nst ancel d, st at us =“start”, oper at i on = “instantiation”,
i feycleQperationCccurrenceld, affectedvnfc, affectedVl, and
af f ect edVi rt ual St or age toindicate the start of VNF instantiation (see clause 9.5.1 [4]).

6. VNFM send a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i fi cati on information
element to EM with attributesvnf | nst ancel d, st at us ="“result”, oper at i on ="“instantiation”,
i feycleCperati onCccurrenceld, affectedvnfc, affectedVl, and
af f ect edVi rt ual St or age to indicate the result of VNF instantiation, when the VNF instantiation
operation is completed (see clause 9.5.1 [4]).

EM VNFM

1. CreateVnfRequest

A 4

2. CreateVnfResponse

3. InstantiateVnfRequest

Y

4. InstantiateVnfResponse

5. Notify

6. Notify

Figure 4.2.2.1-1: VNF instantiation procedure

4.2.2.2 VNF instantiation as part of NS update initiated through Os-Ma-nfvo

Figure 4.2.2.2-1 depicts the procedure of instantiating a VNF instance as part of an NS update through the Os-Ma-nfvo
reference point (see clause 7.3.5 [5]).

1. NM sendsto NFVO an UpdateNsRequest with parameters ns| nst ancel d, updat eType =
"InstantiateVnf", i nst ant i at eVnf Dat a, and updat eTi ne to instantiate the VNF instance (see clause
7.35.2[5]). Thei nst ant i at eVnf Dat a contains the parameters that are needed for VNF instantiation,
including vnf dI d, f | avour | d, and can include in addition the parametersi nst ant i ati onLevel | d,
vnf | nst anceNane, etc (see clause 8.3.4.12 [5]).

2. NFVO sendsto NM an UpdateNsResponse with parameter | i f ecycl eOper ati onCccurrencel d
providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.5.3 [9]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]), carrying NsLi f ecycl eChangeNot i fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOQperati onCccurrencel d,
operati on ="UpdateNs', andnoti fi cati onType ="start" to indicate the start of the NS update that
includes the VNF instantiation (see clause 8.3.2.2 [5]).

4. NFVO sendsto NM a Notify (see clause 7.4.3 [5]), carrying NsLi f ecycl eChangeNot i fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOper ati onOccurrencel d,
oper at i on ="UpdateNs’, noti fi cati onType ="result" to indicate the end result of the NS update that

ETSI
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includes the VNF instantiation, and af f ect edVnf providing information about the added VNF instance. The
af f ect edVnf includes parametersvnf | nst ancel d, vnf dl d, vnf Profi | el d, vnf Name and
changeType ="instantiated" (see clauses 8.3.2.2 and 8.3.2.3 [9]).

NM NFVO

1. UpdateNsRequest
2. UpdateNsResponse

A

3. Notify

A

4. Notify

A

Figure 4.2.2.2-1: VNF instantiation as part of NS update initiated through Os-Ma-nfvo

4.2.2.3 Provide IP address of the managing EM in VNF instantiation

Figure 4.2.2.3-1 depicts a procedure of providing the | P address of the managing EM to the VNF in instantiation. Asa
result of this procedure, the new VNF instance is not associated to any NS (see NOTE in clause 7.2.3.4in [4]). The
figure uses UML notation to show multiple options available.

1. EM sends CreateVnfldentifierRequest with parametersvnf dl d, and optionally vnf | nst anceNane and
vnfl nst anceDescri pti onto VNFM (seeclause 7.2.2 [4]).

2. VNFM creates a new Vnflnfo object
3. VNFM sends CreateVnfldentifier Response with the new VNF identifier to EM (see clause 7.2.2 [4]).

If the Multi-vendor Plug and Play connection to the network method is not used and managing EM IP addressis
provided as VNF configuration data, the steps 4.1.1 through 4.1.4 are executed.

4.1.1. EM sends ModifyVnfConfigurationRequest with parametersvnf | nst ancel d,
vnf Confi gurati onDat a, ext Vi rt ual Li nk andvnf cConfi gur ati onDat a to VNFM (see clause
7.6.2 [4]). The managing EM IP address value used in parameter vnf Conf i gur at i onDat a.

4.1.2. VNFM setsthevnf Confi gur ati onDat a inthevnf | nf o object.
4.1.3. VNFM sends ModifyVnfConfigurationResponse to EM (see clause 7.6.2 [4]).

4.1.4. EM sends InstantiateVnfRequest with parametersvnf | nst ancel d, f | avour | d,
i nstanti ati onLevel I d, ext Virtual Li nk, ext ManagedVi r t ual Li nk,
| ocal i zati onLanguage and addi t i onal Par amto VNFM (seeclause 7.2.3 [4]).
Note: Theext Vi rt ual Li nk may be known to the EM (e.g. provided by another entity).

If the Multi-vendor Plug and Play connection to the network method is not used and managing EM IP addressis
provided as additional parameter for instantiation, the steps 4.2.1 through 4.2.3 are executed.

4.2.1. EM sends InstantiateVnfRequest with parametersvnf | nst ancel d, fl avour | d,
i nstantiati onLevel I d,ext Virtual Li nk, ext ManagedVi r t ual Li nk,
| ocal i zat i onLanguage and addi ti onal Par amto VNFM (see clause 7.2.3 [4]). The managing EM IP
address value used in parameter addi t i onal Par am

4.2.2. VNFM maps the managing EM |P address value received in parameter addi t i onal Par amof
InstantiateVnfRequest to vnf Conf i gur at i onDat a (see Note 1).
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NOTE 1: the specific mechanism for this mapping (e.g. vendor specific LCM script or specific VNFM) is out of
scope of 3GPP
4.2.3. VNFM setsthevnf Conf i gur ati onDat a inthevnf | nf o object.

If the Multi-vendor Plug and Play connection to the network method is used to provide the managing EM P address
to VNF, step 4.3.1 is executed.

4.3.1. EM sends InstantiateVnfRequest with parametersvnf | nst ancel d, f | avour | d,
i nstanti ati onLevel | d, ext Vi rtual Li nk, ext ManagedVi r t ual Li nk,
| ocal i zat i onLanguage and addi ti onal Par amto VNFM (see clause 7.2.3 [4]).

5. VNFM initiates the VNF instantiation process.

6. VNFM sends InstantiateVnfResponse withthenew | i f ecycl eQper ati onOccurrencel d to EM (see
clause 7.2.3[4]).

7. VNFM sends Setlnitial ConfigurationRequest with parametersvnf | nst ancel d, vnf Confi gur ati onDat a
and vnf cConfi gur ati onDat a to VNF (see clause 6.2.2 [4]).

8. VNF sends SetInitial ConfigurationResponse with parameters vnf Conf i gur at i onDat a and
vnf cConfi gur ati onDat a to VNFM (see clause 6.2.2 [4]).

9. If Multi-vendor Plug and Play connection to the network method is used to provide the managing EM |P address
to VNF, VNF performs the EM discovery (see "Establishing connection to Element Manager" procedurein
clause 5.5 of TS 32.508 [6]).

10. VNF connects to the managing EM.

11."Normal" NE management by the EM over Type-1 interface (e.g. Yw update, configuration) begins.
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Figure 4.2.2.3-1: Provide IP address of the managing EM in VNF instantiation procedure

T
I
1
!
11, “Nomal” NE management by the EM over Type-1 interface (e.g. siw update, configuration) |
I

4.2.2.4 Query VNF instance information through Ve-Vnfm-em

Figure 4.2.2.4-1 depicts the procedure of querying VNF instance information through the Ve-Vnfm-em reference point
(seeclause 7.2.9 [4]).

1. EM sendsto VNFM a QueryVnfRequest with parametersfi | t er and attri but eSel ect or usedtofilter
the VNF instance(s) and select the information attributes that are requested to be returned (see clause 7.2.9.2

(4]

2. VNFM sendsto EM a QueryVnfResponse with parameter vnf | nf o providing the information that is selected
according to parametersfi | ter andattri but eSel ect or (seeclause 7.2.9.3 [4]).
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EM VNFM

1. QueryVnfRequest

»

2. QueryVnfResponse

A

Figure 4.2.2.4-1: Query VNF instance information through Ve-Vnfm-em

4.2.3  VNF scaling

4.2.3.1 Scale VNF instance initiated by EM
Figure 4.2.3.1-1 depicts a procedure of scaling VNF instance (see clause 7.2.8 [4]).

1. EM sends ScaleVnfRequest with parametersvnf | nst ancel d, t ype, aspect | d, and nunber Of St eps to
scale the VNF instance (see clause 7.2.8 [4]).

2. VNFM sends ScaleVnfResponsewith the identifier of the VNF lifecycle operation occurrence
l'i fecycl eQperationQccurrencel dto EM (seeclause7.2.8.

3. VNFM send a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i f i cati on information
element, to EM with attributesvnf | nst ancel d, st at us =“start”, oper at i on to indicate the start of
VNF scaling (see clause 9.5.1 [4]).

4. VNFM send a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i f i cati on information
element, to EM with attributesvnf | nst ancel d, st at us = “result”, oper at i on to indicate the result of
VNF scaling, when the VNF scaling operation is completed (see clause 9.5.1 [4]).

EM VNFM

1. ScaleVnfRequest

A 4

| 2. ScaleVnfResponse

3. Notify

4. Notify

Figure 4.2.3.1-1: Scale VNF instance procedure

4.2.3.2. Scale VNF instance to a level initiated by EM
Figure 4.2.3.2-1 depicts a procedure of scaling VNF instance to a level (see clause 7.2.9 [4]).

1. EM sends ScaleVnfToLevel Request with parametersvnf | nst ancel d, and (i nst anti ati onLevel | d or
scal el nf 0) to scalethe VNF instance to alevel defined by i nst anti ati onLevel | d orscal el nfo
(see clause 7.2.9 [4]).

2. VNFM sends ScaleVnfTol evel Response with the identifier of the VNF lifecycle operation occurrence
l'i fecycl eQperationCccurrencel dto EM (seeclause 7.2.9 [4]).

3. VNFM send a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i fi cati on information
element, to EM with attributesvnf | nst ancel d, st at us =“start”, oper at i on to indicate the start of VNF
scaling (see clause 9.5.1 [4]).
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4. VNFM send a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i fi cati on information
element, to EM with attributesvnf | nst ancel d, st at us ="“result”, oper at i on to indicate the result of
VNF scaling, when the VNF scaling operation is completed (see clause 9.5.1 [4]).

EM VNFM

1. ScaleVnfToLevelRequest

Y

2. ScdevVnfToLevelResponse

3. Notify

4. Notify

Figure 4.2.3.2-1: Scale VNF instance to a level procedure

4.2.3.3 VNF scaling as part of NS scaling initiated through Os-Ma-nfvo

Figure 4.2.3.3-1 depicts the procedure of scaling VNF instance for which the NM has selected the NS instance within
which the subject VNF instance is intended to be scaled (see clause 7.3.4 [5]).

1. NM sendsto NFVO a ScaleNsRequest with parametersnsl nst ancel d, scal eType = "SCALE_VNF",
scal evnf Dat a, and scal eTi e to scale the VNF instance(s) (see clause 7.3.5.2[5]). Thescal eVvnf Dat a
contains the parameters that are needed for scaling a specific VNF instance, including among others
vnf I nst ancel d, t ype, and either scal eToLevel Dat a or scal eBySt epDat a depending on the
type of scaling (see clauses 8.3.4.9.2, 8.3.4.10 and 8.3.4.11 [5]).

2. NFVO sendsto NM a ScaleNsResponse with parameter | i f ecycl eOper ati onCccurrencel d providing
theidentifier of the NSlifecycle operation occurrence (see clause 7.3.5.3 [5]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carryingan NsLi f ecycl eChangeNoti fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOper ati onCccurrencel d,
operation="ScaleNs’, andnoti fi cati onType ="start" to indicate the start of the NS scaling that is
being performed through specific VNF scaling (see clause 8.3.2.2 [5]).

4. NFVO sendsto NM a Notify (see clause 7.4.3[5]) carrying an NsLi f ecycl eChangeNoti fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eQperati onCccurrencel d,
operation="ScaleNs', notificati onType ="result" to indicate the end result of the NS scaling
performed through specific VNF scaling, and af f ect edVnf providing information about the scaled VNF
instance(s), including vnf | nst ancel d, vnf dl d, vnf Profi | el d, vnf Nane and changeType =
"scaled" (see clauses 8.3.2.2 and 8.3.2.3 [5]).

NM NFVO

1. ScaleNsRequest

»

2. ScaleNsResponse

A

3. Notify

A

4. Notify

A

Figure 4.2.3.3-1: VNF scaling as part of NS scaling initiated through Os-Ma-nfvo
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4.2.4 VNF instance termination

42.4.1 VNF termination by EM request

Figure 4.2.4.1-1 depicts a procedure of VNF termination by EM request, when this VNF instance is not needed. The
VNF instance has been instantiated (see NOTE in clause 7.2.3.4in [8]) by the EM. It is assumed that EM has
subscribed to receive the VNF lifecycle change notification from VNFM. The VNF instance identifier will be deleted
after the VNF termination.

1. EM sends TerminateVnfRequest to VNFM withvnf | nst ancel d to terminate the VNF instance (see clause
7.2.7[4)).

2. VNFM sends TerminateVnfResponse with | i f ecycl eQper ati onCccurrencel d to EM (see clause
7.2.7.3[4]).

3. VNFM sends a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i fi cati on to EM with
attributesvnf I nst ancel d, st at us =*“start”, oper at i on = “termination” to indicate the start of VNF
termination (see clause 9.5.1 [4]).

4. VNFM sends a Notify (see clause 7.5.3 [4]), carrying Vnf Li f ecycl eChangeNot i fi cati on to EM with
attributesvnf I nst ancel d, af f ect edVnf c, af f ect edVi rt ual Li nk, af f ect edVi rt ual St or age,
st at us ="“result”, oper at i on =“termination” to indicate the result of VNF termination, when the VNF
termination operation is completed (see clause 9.5.1 [4]).

5. EM sends DeleteVnfl dentifierRequest to VNFM with vnf | nst ancel d to delete the VNF instance identifier
(seeclause 7.2.8 [4]).

6. VNFM sends a Notify (see clause 7.5.3 [4]), carrying Vnf | dent i fi er Del eti onNoti fi cation
information element to EM with attributesvnf | nst ancel d (see clause 9.5.8 [4]).

EM VNFM

1. TerminateVnfRequest

Y

| 2. TerminateVnfResponse

3. Notify

4. Notify

5. DeteleVnfldentifierRequest

Y

6. Notify

Figure 4.2.4.1-1: VNF termination procedure

4242 VNF termination by removing VNF instance from NS

Figure 4.2.4.2-1 depicts the procedure of VNF termination by removing VNF instance from NS through Os-Ma-Nfvo
reference point (see clause 7.3.5 of GS NFV-IFA013 [5])

1. NM sendsto NFVO an UpdateNsRequest with parameter nsl nst ancel d, updat eType = “RemoveVnf”,
RemoveVnf | nst ancel d and updat eTi e to remove the VNF instance(s) from NS (see clause 7.2.2.2 of
GSNFV-IFA013[5]). The RemoveVnf | nst ancel d identifies the VNF instance to be removed from the
NS.
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2. NFVO remove the target VNF instance and sends to NM an UpdateNsResponse with parameter

vnflnstanceldandlifecycl eQperati onOccurrencel d providing the identifier of the NS lifecycle
operation occurrence (see clause 7.3.5.3 of GS NFV-IFA013 [5]).

NFVO sendsto NM a Notify (see clause 7.4.3 of GS NFV-IFA013 [5]) carrying an

NsLi f ecycl eChangeNot i f i cat i on information element with attributesns| nst ancel d,

I'ifecycl eOperationCccurrencel d,operation="UpdateNs’ andnoti fi cati onType ="“dart”
to indicate the start of the NS updating that is being performed through removing specific VNF instance(s) (see
clause 8.3.2.2 of GSNFV-IFA013[5]).

If the NFV O decides to terminate the NS instance, it sendsto NM a Notify (see clause 7.4.3 of GS NFV-IFAQ13
[5]) carryingan NsLi f ecycl eChangeNot i fi cati on information element with attributes

nsl nstancel d,lifecycl eQperati onCccurrencel d,operati on="“UpdateNs’ and

noti fi cati onType ="“result” to indicate the end result of the NS updating performed through removing
specific VNF(s) removal, and af f ect edVnf providing information about the removed VNF instance(s),
includingvnf | nst ancel d, vnf dl d, vnf Profi | el d, vnf Nane and changeType = “terminated” (see
clause 8.3.2.2 and 8.3.2.3 of GSNFV-IFA013 [5]).

NM NFVO

1. UpdateNsRequest
2. UpdateNsResponse

»

A

3. Notify

A

4. Notify

A

Figure 4.2.4.2-1 Procedures of VNF termination by removing VNF from NS instance

4.2.5 Notifications about VNF lifecycle changes

Figure 4.2.5-1 depicts the procedure of notification on VNF instance lifecycle change notifications through the Ve-
Vnfm-em reference point (see clause 7.3.3 [4]).

1. VNFM sendsto EM a Notify according to clause 7.3.3 in [4]. This operation sends to EM the notifications

supported on the VNF lifecycle change notification interface.

EM VNFM

1. Notify

A

Figure 4.2.5-1: Notifications about VNF lifecycle changes

The following notifications can be notified/sent by this operation:

VnfLifecycleChangeNotification. See clause 9.5.2 [4] with the list of attributesin the Table 9.5.2.3-1 [4].

VnfInfoAttributeVaueChangeNotification. See clause 9.5.6 [4] with thelist of attributesin the Table 9.5.6.3-1
[4].

VnfldentifierCreationNotification. See clause 9.5.7 [4] with the list of attributesin the Table 9.5.7.3-1 [4].

VnfldentifierDeletionNotification. See clause 9.5.8 [4] with the list of attributesin the Table 9.5.8.3-1 [4].
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4.2.6  Autoscaling enabling/disabling

4.2.6.1 Autoscaling enabling/disabling initiated through Ve-Vnfm-em

Figure 4.2.6.1-1 depicts the procedure of enabling/disabling the autoscaling of a VNF instance through the Ve-Vnfm-
em reference point.

1. EM sendsto VNFM a ModifyVnfConfigurationRequest (see clause 7.6.2 [4]) with input parameter
vnf I nst ancel d, vnf Confi gur ati onDat a. aut oScal abl e = TRUE/ FALSE (seeclause 7.1.12[8])
for enabling/disabling the autoscaling.

2. VNFM sendsto EM a ModifyVnfConfigurationResponse(see clause 7.6.2 [4]).

3. VNFM send a Notify (see clause 7.6.4 [4]), carrying
Vnf Confi gAttri but eVal ueChangeNoti fi cati on information element, to EM with attributes
vnf | nst ancel d, changedConf i g to inform about the changed VNF configuration. (see clause 9.2.7 [4]).

EM VNFM

1. ModifyVnfConfigurationRequest

2. ModifyVnfConfigurationResponse

3. Notify

——_——— Y]

TTTTAT T T TTAX T T T T

Figure 4.2.6.1-1: Autoscaling enabling/disabling initiated through Ve-Vnfm-em

4.2.6.2 Autoscaling enabling/disabling through Os-Ma-nfvo

For enabling/disabling the autoscaling initiated through Os-Ma-nfvo, the procedure in clause 4.4.5.3 of the present
document about “Modifying VNF instance configuration through Os-Ma-nfvo” applies. The

vnf Confi gur ati onDat a contained in the modi f yVnf Conf i gDat a parameter that is carried in the
UpdateNsRequest of step 1 of the referred procedure provides the information for enabling/disabling the autoscaling of
the corresponding VNF instance (refer to the autoScal able attribute of V nf ConfigurablePropertiesin clause 7.1.12 in

[8]).
4.2.7 Subscribing to VNF lifecycle change notifications through Ve-Vnfm-
em

Figure 4.2.7-1 depicts the procedure of subscribing to VNF lifecycle change notifications through the Ve-Vnfm-em
reference point (see clause 7.3.2 [4]).

1. EM sendsto VNFM a SubscribeRequest with input parameter f i | t er for selecting the notifications, which can
be on the VNF instance(s) of interest or other attributes of the notification (see clause 7.3.2.2 [4]).

2. VNFM sendsto EM a SubscribeResponse with parameter subscri pti onl d providing the identifier of the
subscription realized (see clause 7.3.2.3 [4]).
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EM VNFM

1. SubscribeRequest

»

2. SubscribeResponse

A

Figure 4.2.7-1: Subscribing to VNF lifecycle change notifications through Ve-Vnfm-em

4.2.8 3GPP network function software update when application software
is part of VNF Package and synchronization of VNF instance
information is performed through Os-Ma-nfvo

Figure 4.2.8-1 depicts the procedure of updating the application software of the virtualized 3GPP network function
when the software is part of the VNF Package and the software update does not require a change of the VNF's
underlying virtualised resources or internal VNFC(s) topol ogy/composition.

1. NM requeststo EM to update the software, EM acts to update the software, and notifiesto NM about the
completion of the software update using the Software Management IRP [7].

2. Oncethe NM confirms the normality of service of the 3GPP network function whose software has been updated,
NM requeststo NFV O to update the VNF instance information (see procedure in clause 4.4.5.2) capturing the
information of the new VNF Package for the 3GPP network function whose software has been updated.

EM NM NFVO

I I
1. NM requests to EM to update the software,
EM acts to update the software and notifies to

NM about the completion of the software
update.

[
2. Modification of VNF instance information
corresponding to updated 3GPP network
function

Figure 4.2.8-1: 3GPP network function application software update when application software is part
of VNF Package and synchronization of VNF instance information is performed through Os-Ma-nfvo

4.3 VNF Package procedures

4.3.1  VNF package on-boarding
Figure 4.4-1 depicts a procedure of VNF package on-boarding,

1. NM sends OnboardVnfPackageRequest to NFVO with input parameters listed in clause 7.7.2.2 [5] to on-board a
VNF package (see clause 7.7.2 [5]).

2. NFVO sends OnboardVnfPackageResponse to NM with with vnf Packagel d to indicate a VNF package has
been on-boarded (see clause 7.7.2.3 [5]).

ETSI



3GPP TS 28.526 version 14.0.0 Release 14 18 ETSI TS 128 526 V14.0.0 (2017-05)

NM NFVO

1. OnboardVnfPackageRequest

Y

2. OnboardVnfPackageResponse

Figure 4.4-1: VNF package on-boarding procedure

4.3.2 VNF Package enabling
Figure 4.3.2-1 depicts the procedure of VNF package enabling.

1. NM sends EnableVnfPackageRequest to NFVV O with parameter onboar dedVnf Pkgl nf ol d to enablea VNF
package (see clause 7.7.3.2 of GSNFV-IFA013 [5]).

2. NFVO sends EnableVnfPackageResponse to NM (see clause 7.7.3.3 of GS NFV-IFA013 [5]).

3. NFVO sendsto NFVO a Notify (see clause 7.7.8 of GS NFV-IFA013 [5]) carrying
Vnf PackageChangeNot i fi cati on, information element with attribute onboar dedVvnf Pkgl nf ol d,
vnf dl d and oper ati onal St at e = “Enabled” to indicate the VNF package enabling (see clause 8.6.9 of GS
NFV-IFA013 [5])

NM NFVO

1. EnableV nfPackageRequest

>

2. EnableV nfPackageResponse

A

3. Notify

A

Figure 4.3.2-1 Procedures of VNF package enabling

4.3.3  VNF Package disabling
Figure 4.3.3-1 depicts the procedure of VNF Package disabling.

1. NM sends DisableVnfPackageRequest to NFVO with onboar dedVnf Pkgl nf ol d to disable a previously
enabled VNF Package instance, preventing further use for instantiation of new VNF instances with this package
(unless and until the VNF Package is re-enabled) (see clause 7.7.4 [9]).

2. NFVO sends DisableVnfPackageResponse to NM to indicate the result of the operation (see clause 7.7.4.4 [5]).

NM NFVO

! 1. DisakbleVnfPackageRequest [

I 2. DisableVnfPackageResponse

Figure 4.3.3-1: VNF Package disabling procedure
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4.3.4  VNF Package deleting
Figure 4.3.4-1 depicts the procedure of VNF Package deleting.

1. NM sends DeleteVnfPackageRequest to NFVO with onboar dedVnf Pkgl nf ol d to delete aVVNF Package
(see clause 7.7.5 [5]).

2. NFVO sends DeleteVnfPackageResponse to NM to indicate the result of the operation (see clause 7.7.5.4 [5]).

NM NFVO

i 1. DeleteVnfFackageRequest [

i 2 DeleteVnfPackageResponse |

Figure 4.3.4-1: VNF Package deleting procedure

4.3.5  Abort VNF package deletion

Figure 4.3.5-1 depicts the procedure to abort deletion of a VNF Package that isin deletion pending state.

1. NM sends AbortPackageDel etionRequest to NFVO with onboar dedVnf Pkgl nf ol d to delete a VNF
Package (see clause 7.7.12 [5]).

2. NFVO sends AbortPackageDeletionResponse to NM to indicate the result of the operation (see clause 7.7.12.4
[5]).

NM NFVO

1. AbortPackageDeletionRequest [

i 2 AbortFackageDeletionResponse

Figure 4.3.5-1: Abort VNF Package deletion procedure

4.3.6  VNF Package querying

Figure 4.3.6-1 depicts a procedure to query from the NFVV O for information it has stored about one or more VNF
Packages.

1. NM sends QueryOnboardedVnfPkglnfoRequest to NFVO withfi | t er andat t ri but eSel ect or usedto
filter the VNF Packages on which the query applies, based on the attributes of Onboar dedVnf Pkgl nf o and

select the information attributes of Onboar dedVnf Pkgl nf o that are requested to be returned (see clause
7.7.6[9).

2. NFVO sends QueryOnboardedVnfPkglnfoResponse to NM with parameter quer yResul t providing the
information that is selected according to parametersfi |l t er andat tri but eSel ect or (seeclause7.7.6.4

(5D
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NM NFVO

tL QueryOnboardedYnfPkginfoRequest [

2 QueryCOnboardedVnfPkginfoResponse

Figure 4.3.6-1: VNF Package querying procedure

4.3.7 Fetch VNF Package

Figure 4.3.7-1 depicts a procedure to fetch from the NFVO awhole VNF Package based on the VNFD identifier that
has been assigned by the VNF Provider.

NOTE 1: In cases where NM already knows the value of onboar dedVnf Pkgl nf ol d for the VNF Package it
wishesto fetch, it may skip the steps 1 and 2 below (execution of procedure begins at step 3).

1. NM sends QueryOnboardedVnfPkglnfoRequest to NFVO withf i | t er parameter set to VNFD identifier that
has been assigned by the VNF Provider andat t ri but eSel ect or set to Onboar dedVnf Pkgl d (see
clause 7.7.6 [5]).

2. NFVO sends QueryOnboardedVnfPkgl nfoResponse to NM with parameter quer yResul t providing the
Onboar dedVnf Pkgl d identifier allocated by NFV O to the corresponding VNF package (see clause 7.7.6.4
[5D).

3. NM sends FetchOnboar dedVnfPackageRequest to NFVO with onboar dedVnf Pkgl nf ol d parameter
identifying the VNF Package to fetch (see clause 7.7.10 [5]).

4. NFVO sends FetchOnboardedVnfPackageResponse to NM with the vnf Package requested (see clause
7.7.10.4[5)).

NM NFVO

1. QueryOnhoardedyYnfPkginfoRequest [

1 2 QueryCOnboardedynfPkglnfoResponse

' 3. FetchOnboardedVYnfPackageRequest !

' 4. FetchOnboardednfPackageResponse !

Figure 4.3.7-1: Fetch VNF Package procedure

4.3.8 Notify operation on VNF Package management interface
Figure 4.3.8-1 depicts the procedure of notification on VNF package management interface.

1. NFVO sends Notify message to NM per 7.7.8 [5]. This operation sendsto NM the notifications supported on the
VNF Package management interface. To receive notifications, the NM performs an explicit Subscribe operation
beforehand (see clause 7.7.11 [5]).
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NFVO NM

T T
1. Notify _ 1

Figure 4.3.8-1: Notify operation on VNF Package management interface procedure

The following notification can be notified/sent by this operation:
- VnfPackageOnBoardingNotification. See clause 8.6.8 [5] with the list of attributesin the Table 8.6.8.3-1 [5].
- VnfPackageChangeNotification. See clause 8.6.9 [5] with the list of attributesin the Table 8.6.9.3-1 [5].

4.3.9 Subscribe operation on VNF Package management interface
Figure 4.3.9-1 depicts a procedure to subscribe for notifications on VNF package management interface.

1. NM sends SubscribeRequest to NFVO with i nput Fi | t er selecting the VNF Package(s) and the related
change notifications to subscribe to. Thisfilter can contain information about specific types of changesto
subscribe to, or attributes of the VNF Package (see clause 7.7.7 [5]).

2. NFVO sends SubscribeResponse to NM with thelist of subscri pti onl d identifier of the subscription
realized (see clause 7.7.7.4 [5]).

NM NFVO

i 1. SubscribeRequest [

i _ 2 SubscribeResponse |

Figure 4.3.9-1: Subscribe operation on VNF Package management interface procedure

4.3.10 Fetch on-boarded VNF Package artifacts

Figure 4.3.10-1 depicts a procedure to fetch from the NFV O selected artifacts contained in an on-boarded VNF
package.

1. NM sends FetchOnboardedVnfPackageArtifactsRequest to NFVO with onboar dedVvnf Pkgl nf ol d

parameter identifying specific on-boarded VNF Packageand ar t i f act Accessl nf or mat i on parameter
listing individual package artifactsto fetch (see clause 7.7.11 [5]).

2. NFVO sends FetchOnboardedVnfPackageArtifactsResponse to NM with the list of vnf PackageArti f act
(e.g. files) requested (see clause 7.7.11.4 [5]).

NM NFVO

i1, FetchOnboardedVnfFackageAnifactsRequest [

i _ 2 FetchOnhoardedWnfPackageArifactsResponse |

Figure 4.3.10-1: Fetch on-boarded VNF Package artifacts procedure
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4.4

NS Instance procedures

441 NS Instance instantiation

Figure 4.4.1-1 depicts the procedure of an NS instantiation initiated through the Os-Ma-nfvo reference point (see clause
7.3.3[5]). The procedure includes the steps of creating first the corresponding NS instance identifier.

1

NM sendsto NFVO a CreateNsl dentifierRequest with parametersnsdl d, nsNane, and nsDescri pti on to
create an NS instance identifier (nsl nst ancel d) and an associated instance of an Ns| nf o information
element (see clause 7.3.2.2 [5]).

NFVO sendsto NM a CreateNsl| dentifierResponse with parameter ns| nst ancel d identifying the instance of
the NS that has been created (see clause 7.3.2.3 [5]).

NFVO sends to subscribers a Notify (see clause 7.4.3 [5]) carrying
Nsl dentifierCreationNotification information element with attribute nsl nst ancel d to indicate
the NSinstance idenfier creation (see clause 8.3.2.9 [9]).

NM sendsto NFVO an InstantiateNsRequest with parametersns| nst ancel d and f | avour | d. Additiona
parameters can be provided including sapDat a, pnf | nf o, ocati onConstrai nts,

addi t i onal Par ansFor Ns, addi ti onal Par anfor Vnf ,start Ti ne,

nsl nstanti ati onLevel 1 d,andaddi ti onal AffinityOr Anti AffinityRul e.Inaddition, if the
NS instantiation includes reusing existing VNF instances and/or NS instances, parametersvnf | nst anceDat a
and nest edNsl nst ancel d are provided, respectively. See clause 7.3.3.2 [5].

NFVO sendsto NM an InstantiateNsResponse with parameter | | f ecycl eQper ati onCccurrencel d
providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.3.3 [5]).

NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carryingan NsLi f ecycl eChangeNoti fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOper ati onCccurrencel d,
oper ati on ="NsInstantiation", andnoti fi cati onType ="gart" to indicate the start of the NS
instantiation (see clause 8.3.2.2 [5]).

NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carrying an NsLi f ecycl eChangeNoti fi cati on
information element with attributesns| nst ancel d, | i f ecycl eOperati onCccurrencel d,

oper ati on ="Nslnstantiation", and noti fi cati onType ="result" to indicate the end result of the NS
instantiation. According to the results of the NS instantiation, additional information is provided in the
notification with parametersaf f ect edVnf , af f ect edPnf , af f ect edVl , af f ect edVnf f g,

af f ect edNs and af f ect edSap (see clause 8.3.2.2 [9]).

NM NFVO

1. CreateNsl dentifierRequest

2. CreateNsl dentifierResponse

A

3. Notify

A

4. InstantiateNsRequest

5. InstantiateNsResponse

A

6. Notify

A

7. Notify

A

Figure 4.4.1-1: NS instantiation
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4.4.2 NS Instance termination

Figure 4.4.2-1 depicts the procedure of an NS instance termination initiated through the Os-Ma-Nfvo reference point
(seeclause 7.3.7 [9)]).

1. NM sendsto NFVO a TerminateNsRequest with parameter nsl nst ancel d andt er m nat eTi ne (see
clause 7.3.7 [9]).

2. NFVO sendsto NM a TerminateNsResponse with parameter | i f ecycl eOper ati onCccurrencel d
providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.7.3 [9]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carriying an NsLi f ecycl eChangeNot i fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eQper ati onoccurrencel d,
operati on ="TerminationNs’, and“not i fi cati onType” ="“dtart’ to indicate the start of the NS
termination (see clause 8.3.2.2 [5]).

4. NFVO sendsto NM aNotify (seeclause7.4.3[5]) carryingan NsLi f ecycl eChangeNoti fi cati on
information element with attributes nsl nst ancel d, | i f ecycl eOperati onCccurrencel d,
oper ati on ="“TerminationNs’, and noti fi cati onType ="“result” to indicate the end result of the NS
termination (see clause 8.3.2.2 [5]).

NM NFVO

1. TerminiateNsRequest

!
»

2. TerminiateNsResponse

A

3. Notify

A

4. Notify

<
N

Figure 4.4.2-1: NS instance termination

4.4.3 NS Instance querying

4431 Query NS instance information through Os-Ma-nfvo

Figure 4.4.3.1-1 depicts the procedure of NS querying through the Os-Ma-nfvo reference point (see clause 7.3.6 in [5])
used also to query information about the constituents of the NS instance, including VNF instances.

1. NM sendsto NFVO a QueryNsRequest with parametersfi | ter and attri but eSel ect or usedtofilter
the NS instances on which the query applies, based on attributes of the NS instance and select the information
attributes that are requested to be returned (see clause 7.3.6.2 [5]).

Inparticular, thef i | t er can be set to select certain VNF instances(s) that are part of an NS, by providing their
identifierswiththeat t ri but eSel ect or set to select certain attributes of the VNF instances.

2. NFVO sendsto NM a QueryNsResponse with parameter quer yNsResul t  providing the information that is
selected according to parametersfil ter andattri but eSel ect or (seeclause 7.3.6.3 [5]).
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NM NFVO

1. QueryNsRequest

»

2. QueryNsResponse

A

Figure 4.4.3.1-1: Query NS instance information through Os-Ma-nfvo

4.4.4 NS Instance scaling

Figure 4.4.4-1 depicts a procedure for NS Instance scaling. Scaling an NS instance can be performed by explicitly
adding/removing existing VNF instances to/from the NS instance, by leveraging on the abstraction mechanism provided
by the NS scaling aspects and NS level s information elements declared in the NSD or by scaling individual VNF
instances (as described by the Use Case 6.4.3.4 in [3]) that are part of the NSitself. When adding VNFs and nested NSs
- dlready existing or not - to the NS to be scaled, the NFV O shall follow the indications provided by the dependencies
attribute, as specified in the corresponding NSD.

1. NM sends ScaleNsRequest to NFVO with ns| nst ancel d parameter identifying the NS Instance being scaled,
scal eType parameter with possible values[ SCALE_NS, SCALE_VNF] indicating the type of scaling to be
performed, list of scal eNsDat a providing necessary scale information whenscal eType = SCALE NS or
list of scal eVnf Dat a providing necessary scale information whenscal eType = SCALE_VNF and
scal eTi nme indicating the scale time of the NSiif it's not expected to start immediately (see clause 7.3.4 [5]).

2. NFVO sends ScaleNsResponse to NM withthel i f ecycl eOper ati onCccur rencel d identifier of the NS
lifecycle operation occurrence (see clause 7.3.4.4 [5]).

3. NFVO sendsto NM aNotify (see clause 7.4.3 [5]) carryingan NsLi f ecycl eChangeNot i fi cati on
information element with attributes ns| nst ancel d, | i f ecycl eQperati onCccurrencel d,
operation="ScaleNs', andnoti fi cati onType ="gtart" to indicate the start of the NS scale (see clause
8.3.2.2[5]).

4. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carryingan NsLi f ecycl eChangeNoti fi cati on
information element with attributesns| nst ancel d, | i f ecycl eOperati onOccurrencel d,
operation="ScaleNs’, notificati onType ="result" to indicate the result of NS scale. Per the changes
in the NS instance performed because of the NS scale, additional information is provided in the notification with
parametersaf f ect edVnf , af f ect edPnf , af f ect edVl , af f ect edVnf f g, af f ect edNs and
af f ect edSap (seeclause 8.3.2.2[5]).

NM NFVO

11, ScaleNsRequest [

I _ 2 ScaleNsResponse !

' _ 3. Notify !

' 4. Motify !

Figure 4.4.4-1: NS Instance scaling procedure

ETSI



3GPP TS 28.526 version 14.0.0 Release 14 25 ETSI TS 128 526 V14.0.0 (2017-05)

4.4.5 NS Instance updating

4.45.1 NS update to associate an NS instance to a different NSD version
Figure 4.4.5.1-1 depicts the procedure of NS update to associate an NS instance to a different NSD version.

1. NM sendsto NFVO an UpdateNsRequest with parametersns| nst ancel d, updat eType =
"AssociateNewNsdVersion", assocNewNsdVer si onDat a, and updat eTi e to associate a new NSD
version to the NS instance (see clause 7.3.5.2 [5]). TheassocNewNsdVer si onDat a contains the parameter
newNsdl d, and can include in addition the parameter sync to indicate whether the NS instance should be
automatically synchronized to the new NSD by the NFVO.

2. NFVO sendsto NM an UpdateNsResponse with parameter | i f ecycl eOper ati onCccurrencel d
providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.5.3 [5]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carryingan NsLi f ecycl eChangeNoti fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOper ati onOccurrencel d,
oper ati on ="UpdateNs’, andnoti fi cati onType ="start" to indicate the start of the NS update (see
clause 8.3.2.2 [5]).

4. NFVO sendsto NM a Notify (see clause 7.4.3[5]) carrying an NsLi f ecycl eChangeNoti fi cati on
information element with attributes ns| nst ancel d, | i f ecycl eOQperati onCccurrencel d,
oper ati on ="UpdateNs', noti fi cati onType ="result" to indicate the end result of NS update.
According to the changes in the NS instance performed as aresult of the NS update, additional informationis
provided in the naotification with parameters af f ect edVnf , af f ect edPnf , af f ect edVI ,
af f ect edVnf f g, af f ect edNs and af f ect edSap (see clause 8.3.2.2 [5]).

NM NFVO

1. UpdateNsRequest

»

2. UpdateNsResponse

A

3. Notify

A

4. Notify

A

Figure 4.4.5.1-1: NS update to associate an NS instance to a different NSD version

4.45.2 Modifying VNF instance information through Os-Ma-nfvo

Figure 4.4.5.2-1 depicts the procedure of modifying VNF instance information through the Os-Ma-nfvo reference point
(seeclause 7.3.5[9)).

1. NM sends to NFVO an UpdateNsRequest with parametersns| nst ancel d, updat eType =
"ModifyVnfInformation”, nodi f yVnf | nf oDat a, and updat eTi e to modify the VNF instance
information (see clause 7.3.5.2 [5]). Thenodi f yVnf | nf oDat a contains the parameters that are needed for
VNF instance information modification, namely vnf | nst ancel d, and list of newval ues (seeclause
8.3.4.17 [5]).

2. NFVO sendsto NM an UpdateNsResponse with parameter | i f ecycl eOper ati onCccurrencel d
providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.5.3 [9]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carrying an NsLi f ecycl eChangeNoti fi cati on
information element with attributesns| nst ancel d, | i f ecycl eOperati onCccurrencel d,
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oper ati on ="UpdateNs', andnoti fi cati onType ="start" to indicate the start of the NS update that
includes the V NF instance information modification (see clause 8.3.2.2 [5]).

4. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carrying an NsLi f ecycl eChangeNoti fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOper ati onCccurrencel d,
oper ati on ="UpdateNs’, noti fi cati onType ="result" to indicate the end result of NS update that
includes the VNF instance information modification, and af f ect edVnf providing information about the VNF
instance whose information has been modified, including vnf | nst ancel d, vnf dl d,vnf Profil el d,
vnf Name and changeType ="information modified" (see clauses 8.3.2.2 and 8.3.2.3 [9]).

NM NFVO

1. UpdateNsRequest
2. UpdateNsResponse

A

3. Notify

A

4. Notify

A

Figure 4.4.5.2-1: Modifying VNF instance information through Os-Ma-nfvo

4.45.3 Modifying VNF instance configuration through Os-Ma-nfvo

Figure 4.4.5.3-1 depicts the procedure of modifying VNF instance configuration through the Os-Ma-nfvo reference
point (see clause 7.3.5[5]).

1. NM sends to NFVO an UpdateNsRequest with parametersns| nst ancel d, updat eType =
“ModifyVnfConfig”, nodi f yVnf Conf i gDat a, and updat eTi e to modify the VNF instance
configuration (see clause 7.3.5.2 [5]). The nodi f yVnf Conf i gDat a contains the parameters that are needed
for VNF instance configuration modification, namely vnf | nst ancel d, listof vnf Confi gur ati onDat a
and list of ext Vi rt ual Li nk (seeclause 8.3.4.18 [5]).

2. NFVO sendsto NM an UpdateNsResponse with parameter | i f ecycl eOper ati onCccurrencel d
providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.5.3 [5]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carryingan NsLi f ecycl eChangeNoti fi cati on
information element with attributesnsl nst ancel d, | i f ecycl eOper ati onOccurrencel d,
oper ati on ="UpdateNs', andnoti fi cati onType ="start" to indicate the start of the NS update that
includes the V NF instance configuration modification (see clause 8.3.2.2 [5]).

4. NFVO sendsto NM a Notify (see clause 7.4.3[5]) carrying an NsLi f ecycl eChangeNoti fi cati on
information element with attributesns| nst ancel d, | i f ecycl eQperati onCccurrencel d,
operati on ="UpdateNs', noti fi cati onType ="result" to indicate the end result of the NS update that
includes the V NF instance configuration modification, and af f ect edVnf providing information about the
modified VNF instance whose configuration has been modified, including vnf | nst ancel d, vnf dl d,
vnf Profil el d,vnf Nane and changeType = "configuration modified" (see clauses 8.3.2.2 and 8.3.2.3
[5]).
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NM NFVO

1. UpdateNsRequest
2. UpdateNsResponse

»

A

3. Notify

A

4. Notify

A

Figure 4.4.5.3-1: Modifying VNF instance configuration through Os-Ma-nfvo

4.4.6 Subscription regarding NS Instance lifecycle changes
The Figure 4.4.6-1 depicts a procedure of subscription to NS instance lifecycle change notifications

1. NM sends SubscribeRequest message to NFV O with input parameter filter described in 7.4.2.2 [5] used for
selecting the notifications, which can be on the NS instance(s) of interest or other attributes of the notification, to
subscribe for the notifications sent by the NFV O supported on the NS lifecycle change notification interface.

2. NFVO sends SubscribeResponse message to NM to indicate if the subscription has been successful or not with a
standard succesg/error result. Output parameter subscriptionld is specified in 7.4.2.3 [5] to provide the identifier
of the subscription realized. After successful subscription, the consumer (NM) isregistered to receive
notifications supported on the NS lifecycle change notification interface. For a particular subscription, only
notifications matching the filter will be delivered to the consumer (see clause 7.4.2.4 [5]).

NM NFVO

1. SubscribeRequest

Y

2. SubscribeResponse

A

Figure 4.4.6-1: Subscribing to NS lifecycle change notifications through Os-Ma-nfvo

4.4.7 Create NS Instance identifier

Figure 4.4.7-1 depicts a procedure for creation of an NS instance identifier, and an associated instance of an Nslnfo
information element, identified by that identifier, in the NOT_INSTANTIATED state without instantiating the NS or
doing any additional lifecycle operation(s). It allows the immediate return of an NS instance identifier that can be used
in subseguent lifecycle operations, such as the Instantiate NS operation (see NS state model in clause D.3 [5]).

1. NM sends CreateNsldentifier Request to NFVO with nsdl d parameter referencing the NSD used to create this
NS instance, nsName parameter providing human readable name of the NSinstance and nsDescri pti on
parameter providing human readable description of the NS instance (see clause 7.3.2 [5]).

2. NFVO sends CreateNsl dentifierResponse to NM with the nsl nst ancel d identifier of the instance of aNS
that has been created (see clause 7.3.2.4 [5]).

3. NFVO sendsto subscribers a Notify (see clause 7.4.3 [5]) carrying
Nsl dentifierCreationNotification informationelement with attribute nsl nst ancel d toindicate

the NS instance idenfier creation (see clause 8.3.2.9 [5]).
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NM NFVO

1. CreateMNsldentifierRequest [

I _ 2. CreateNsldentifierResponse |

' _ 3. Notify !

Figure 4.4.7-1: Create NS Instance identifier procedure

4.4.8 Delete NS Instance identifier

Figure 4.4.8-1 depicts the procedure of an NS instance identifier deletion initiated through the Os-Ma-Nfvo reference
point (see clause 7.3.8 [5]).

1. NM sendsto NFVO aDeleteNsRequest with parameter nsl nst ancel d to delete the NS instance identifier
(see clause 7.3.8.2[5]).

2. NFVO sendsto NM a DeleteNsResponse (see clause 7.3.8.2 [5]).

3. NFVO sendsto NM a Notify (see clause 7.4.3 [5]) carrying
Nsl dentifi er Cbj ect Del eti onNoti fi cati on information element with attributesns| nst ancel d
to indicate the result of the NS instance identifier deletion (see clause 8.3.2.10 [5]).

NM NFVO
1.DeleteNsRequest
2.DeleteNsResponse
3. Notify

Figure 4.4.8-1: NS instance identifier deletion

4.4.9 Procedure for the Notify operation for notifications to NM
The Figure 4.4.9-1 depicts a procedure of notification on NS instance lifecycle change notifications

1. NFVO sends Notify message to NM according to 7.4.3 [5]. This operation distributes to subscribers the
notifications supported on the NS lifecycle changes notification interface. In order to receive notifications, the
consumer (NM) has to perform an explicit Subscribe operation beforehand.

NM NFVO

1. Notify

A

Figure 4.4.9-1: Procedure for the Notify operation
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The following notifications can be notified/sent by this operation:
- NsLifecycleChangeNotification. See clause 8.3.2.2 [5] with thelist of attributesin the Table 8.3.2.2.3-1 [5].
- NsldentifierCreationNotification. See clause 8.3.2.9 [5] with the attribute nslnstanceld per Table 8.3.2.9.3-1 [5].

- NsldentifierDeletionNotification. See clause 8.3.2.10 [5] with the attribute nsinstanceld per Table 8.3.2.10.3-1.

4.5 NS Descriptor (NSD) procedures

45.1 NSD on-boarding

Figure 4.5.1-1 depicts a procedure for on-boarding an NSD in the NFVO. Associated descriptors (VLD and VNFFGD),
that are part of the NSD, are on-boarded at the same time. All descriptors needed by the NSD: VNFD, PNFD and NSD
for nested NSs shall be on-boarded before being able to successfully on-board the NSD.

1. NM sends OnboardNsdRequest to NFVO with nsd parameter representing the NSD to be on-boarded and list of
user Def i nedDat a key-vaue pairs providing user defined data for the NSD (see clause 7.2.2 [5]).

2. NFVO sends OnboardNsdResponse to NM with the nsdl nf ol d identifier of the on-boarded instance of the
NSD (see clause 7.2.2.4 [5]).

3. NFVO sendsto subscribers a Notify (see clause 7.2.13 [5]) carrying NsdOnBoar di ngNot i fi cati on
information element with attributesnsdl nf ol d and nsdl d to indicate on-boarding of NSD (see clause 8.2.6

(5D

NM NFVO

i 1. OnboardMsdRequest [

2. OnboardMsdResponse

' 3. Notify !

Figure 4.5.1-1: NSD on-boarding procedure

45.2 NSD enabling

Figure 4.5.2-1 depicts a procedure for enabling a previoudy disabled NSD instance, allowing again its use for
instantiation of new network service with this descriptor. The "In use/Not in use" sub-state does not change as aresult
of the operation.

1. NM sends EnableNsdRequest to NFVO with nsdl nf ol d parameter representing the identifier of on-boarded
NSD to be enabled (see clause 7.2.3 [5]).

2. NFVO sends EnableNsdResponse to NM to indicate the result of the operation (see clause 7.2.3.4 [5]).

3. NFVO sends to subscribers a Notify (see clause 7.2.13 [5]) carrying NsdChangeNot i f i cat i on information
element with attributes nsdl nf ol d, changeType, oper ati onal St at e anddel eti onPendi ng to
indicate a change of status of NSD (see clause 8.2.7 [5]).
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i 1. EnableMsdRequest
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NFVO

2. EnableMsdResponse

3. Notify

Figure 4.5.2-1: NSD enabling procedure

4.5.3 NSD disabling
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Figure 4.5.3-1 depicts a procedure for disabling a previously enabled NSD instance, preventing any further use for
instantiation of new network service with this descriptor. The "In use/Not in use" sub-state does not change because of

the operation.

1. NM sends DisableNsdRequest to NFVO with nsdl nf ol d parameter representing the identifier of on-boarded
NSD to be disabled (see clause 7.2.4 [5]).

2. NFVO sends DisableNsdResponse to NM to indicate the result of the operation (see clause 7.2.4.4 [5]).

3. NFVO sendsto subscribers a Notify (see clause 7.2.13 [5]) carrying NsdChangeNot i f i cat i on information
element with attributesnsdl nf ol d, changeType, oper ati onal St at e and del et i onPendi ng to

indicate a change of status of NSD (see clause 8.2.7 [5]).

NM

1. DisableMsdRequest

NFVO

2. DisableMsdResponse |

3. Motify

Figure 4.5.3-1: NSD disabling procedure

454 NSD querying

Figure 4.5.4-1 depicts the procedure of querying NSD information through the Os-Ma-nfvo reference point (see clause

7.2.7[5)).

1. NM sendsto NFVO a QueryNsdRequest with parametersfi |l t er and attri but eSel ect or used to filter
the NSDs on which the query applies and the attributes that will be returned for the instances of NSD(s)
matching the filter (see clause 7.2.7.2 [5]).

2. NFVO sendsto NM a QueryNsdResponse with parameter quer yResul t  providing the information that is
selected according to parametersfi |l t er andattri but eSel ect or (seeclause 7.2.7.3[5]). The result of
the operation indicates if it has been successful or not with a standard success/error result.
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NM NFVO

1. QueryNsdRequest

»

2. QueryNsdResponse

A

Figure 4.5.4-1: Query NSD information through Os-Ma-nfvo

455 NSD deletion

Figure 4.5.5-1 depicts a procedure for deletion of one or more NSD(s). It is possible to delete only a single version of an
NSD or al versions. An NSD can only be deleted when thereis no instantiated NS using it. An NSD in the deletion
pending state can no longer be enabled, disabled or updated. It is not possible to instantiate NS(s) using an NSD in the
deletion pending state.

1. NM sends DeleteNsdRequest to NFVO with list of nsdl nf ol d parameter representing the identifier(s) of on-
boarded NSD to be deleted and an optional appl yOnAl | Ver si ons parameter indicating if the delete
operation isto be applied on al versions of thisNSD. By default, if appl yOnAl | Ver si ons parameter is not
present, the request applies only on the current NSD version. (see clause 7.2.6 [5]).

2. NFVO sends DeleteNsdResponse to NM with list of del et edNsdl nf ol d parameter representing the
identifier(s) of deleted NSD(s) to indicate the result of the operation (see clause 7.2.6.4 [5]).

3. NFVO sendsto subscribers a Notify (see clause 7.2.13 [5]) carrying NsdChangeNot i f i cat i on information
element with attributes nsdl nf ol d, changeType, oper ati onal St at e anddel eti onPendi ng to
indicate a change of status of NSD (see clause 8.2.7 [5]).

NM NFVO

11, DeleteMNsdRequest [

i 2. DeleteMsdResponse |

' 3. Notify !

Figure 4.5.5-1: NSD deletion procedure

4.5.6 NSD updating

Figure 4.5.6-1 depicts a procedure for updating an already on-boarded NSD, creating a new version of the NSD. The
procedure can also be used to update the userDefinedData of an existing Nsdinfo information element without creating
anew version of the NSD. The previous versions of the NSDs are not modified. It is possible to add (remove)
constituent descriptors (i.e. VNFDs, PNFDs, nested NSDs, VLDs, VNFFGDs and Service Access Point Descriptors
(SAPDs)) to (from) an NSD viathe Update NSD operation. This is done by changing the various descriptor references
in the new NSD. For example, to add VNFDs to an NSD, the NM adds corresponding VNFD identifiersto the list of
vnfdldsin the new NSD. To remove VNFDs, the NM simply does not include the vnfdlds (of the VNFDsto be
removed) in the new NSD.

1. NM sends UpdateNsdRequest to NFVO with nsdl nf ol d parameter representing the identifier of on-boarded
NSD to be updated, an optional (only present if the NSD itself is updated) nsd parameter representing the new
NSD to be created and list of user Def i nedDat a key-value pairs optiona parameter representing the user
defined data to be updated (for existing keys, the value is replaced). At least one of the two parameters (nsd or
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user Def i nedDat a) needsto be present. If nsd isnot present, the operation is used only to update existing or
add additional user defined data using the userDefinedData parameter (see clause 7.2.5 [5]).

2. NFVO sends UpdateNsdResponse to NM with nsdl nf ol d parameter representing the identifier of the updated
NSD to indicate the result of the operation (see clause 7.2.5.4 [5]).

3. NFVO sendsto subscribers a Notify (see clause 7.2.13 [5]) carrying NsdChangeNot i fi cat i on information
element with attributesnsdl nf ol d, changeType, oper ati onal St at e and del et i onPendi ng to
indicate a change of status of NSD (see clause 8.2.7 [5]).

NM NFVO

1. UpdateMsdRequest [

1 2. UpdateNsdResponse !

' 3. Motify !

Figure 4.5.6-1: NSD updating procedure

4.5.7 Subscribe to NSD change notifications
The Figure 4.5.7-1 depicts a procedure of subscription to NSD change notifications.

1. NM sends SubscribeReguest message to NFVVO with input parameter f i | t er for selecting the NSD(s) and the
related change notifications to subscribe to, as described in 7.2.12 [5]. The filter can contain information about
specific types of changes to subscribe to, or attributes of the Nsdinfo.

2. NFVO sends SubscribeResponse message to the NM to indicate if the subscription has been successful or not
with a standard succesg/error result. Output parameter subscri pti onl d is specifiedin 7.2.12.3 [5] to provide
the identifier of the subscription realized. After successful subscription, the consumer (NM) is registered to
receive notifications supported on the NSD Management interface. For a particular subscription, only
notifications matching the filter will be delivered to the consumer (see clause 7.2.13.1 [5] for full list of possible
notifications).

NM NFVO

1. SubscribeRequest

2. SubscribeResponse

A

Figure 4.5.7-1: Subscribing to NSD change notifications through Os-Ma-nfvo

4.5.8 Notify operation for NSD management changes
The Figure 4.5.8-1 depicts a procedure of delivery of notifications related to NSD management changes.

1. NFVO sends Notify message to the NM according to the clause 7.2.13 in [5]. This operation deliversto the NM
the notifications related to NSD Management changes. In order to receive notifications, the NM shall perform
an explicit Subscribe operation beforehand.
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NM NFVO

1. Notify

A

Figure 4.5.8-1: Procedure for the Notify operation for NSD management changes

The following notifications can be sent by this operation:
- NsdOnBoar di ngNot i fi cati on. Seeclause8.2.6in [5].
The notification contains the following parameters:
- nsdl nf ol d: Identifier of the on-boarded instance of the NSD
- nsdl d: Identifies the NSD being on-boarded.
- NsdChangeNot i fi cati on. Seeclause8.2.7in[5].
The notification contains the following parameters:
- nsdl nf ol d:ldentifier of the on-boarded instance of the NSD.

- changeType: It categorizesthe type of change. Possible values can be "change of operationa state of an on-
boarded NSD", "NSD in deletion pending”, and "deletion of an NSD".

- operational St at e:New operationa state of the NSD. Only present when changeType is "change of
operational state".

- del eti onPendi ng: Indicatesif the deletion of the NSD instance has been requested but the NSD still being
used by instantiated NSs. Only present when changeType is "NSD in deletion pending”.

4.6 PNFD procedures

4.6.1 PNFD on-boarding
Figure 4.6.1-1 depicts a procedure for on-boarding a PNFD in the NFVO, making it available to be used by NSDs.

1. NM sends OnboardPnfdRequest to NFVO with pnf d parameter representing the PNFD to be on-boarded and
list of user Def i nedDat a key-value pairs providing user defined data for the PNFD (see clause 7.2.8 [5]).

2. NFVO sends OnboardPnfdResponse to NM with the pnf dI nf ol d identifier of the on-boarded instance of the
PNFD (see clause 7.2.8.4 [9]).

NM NFVO

i 1. OnboardPnfdRequest [

i 2 OnboardPnfdResponse !

Figure 4.6.1-1: PNFD on-boarding procedure
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4.6.2 PNFD updating

Figure 4.6.2-1 depicts a procedure for updating a PNFD, creating a new version of already on-boarded PNFD. The
procedure can also be used to update the userDefinedData of an existing Pnflnfo information element without creating a
new version of the PNFD. The previous versions of the PNFD are not modified.

1. NM sends UpdatePnfdRequest to NFVO with pnf dI nf ol d parameter representing the identifier of on-boarded
PNFD to be updated, an optional (only present if the PNFD itself is updated) pnf d parameter representing the
new PNFD to be created and list of user Def i nedDat a key-value pairs optional parameter representing the
user defined data to be updated (for existing keys, the value is replaced). At least one of the two parameters
(pnf d or user Def i nedDat a) needsto be present. If pnf d isnot present, the operation is used only to
update existing or add additional user defined data using the userDefinedData parameter (see clause 7.2.9 [5]).

2. NFVO sends UpdatePnfdResponse to NM with pnf dI nf ol d parameter representing the identifier of the
updated PNFD to indicate the result of the operation (see clause 7.2.9.4 [5]).

NM NFVO

11, UpdatePnfdRequest [

2 UpdatePnfdResponse

Figure 4.6.2-1: PNFD updating procedure

4.6.3 PNFD deletion

Figure 4.6.3-1 depicts a procedure for deletion of one or more PNFD(s). A PNFD can only be deleted when there is no
NS (in the active or NOT_INSTANTIATED state) using it. It is ot possible to instantiate NSs that include aPNFD in
deletion pending state.

1. NM sends DeletePnfdRequest to NFVO with list of pnf dI nf ol d parameter representing the identifier(s) of on-
boarded PNFD(s) to be deleted and an optional appl yOnAl | Ver si ons parameter indicating if the delete
operation isto be applied on al versions of this PNFD. By default, if appl yOnAl | Ver si ons parameter is not
present, the request applies only on the current PNFD version. (see clause 7.2.10 [5]).

2. NFVO sends DeletePnfdResponse to NM with list of del et edPnf dI nf ol d parameter representing the
identifier(s) of deleted PNFD(s) to indicate the result of the operation (see clause 7.2.10.4 [5]).

NM NFVO

! 1. DeletePnfdRequest [

I 2 DeletePnfdResponse

Figure 4.6.3-1: PNFD deletion procedure

4.6.4 PNFD querying

Figure 4.6.4-1 depicts a procedure to query the NFVO concerning details of one or more PNFDs.

1. NM sends QueryPnfdRequest to NFVYO withfil ter andattri but eSel ect or used to filter the PNFD(s)
on which the query applies, based on the attributes of Pnf dI nf o and select the information attributes of
Pnf dl nf o that are requested to be returned (see clause 7.2.11 [5]).
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2. NFVO sends QueryPnfdResponse to NM with parameter quer yResul t providing the information of the
on-boarded PNFD matching theinput fi | t er that isselected accordingtoatt ri but eSel ect or (see
clause 7.2.11.4 [5]).

NM NFVO

1. QueryPrfdRequest [

i 2 QueryPnfdResponse !

Figure 4.6.4-1: PNFD querying procedure
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